The cancer stem cell (CSC) concept hypothesizes that a malignancy maintains a similar hierarchical structure to the normal tissue of origin, i.e., the bulk of the tumor represents differentiated progeny of rarer so-called CSCs with selfrenewal capacity [1] [2] [3] . However, while possessing the stem cell properties of self-renewal and differentiation, not all putative CSCs exhibit the multilineage potential that distinguishes "true" stem cells [2, 4] . Thus, some investigators have preferred the term cancer-initiating cells over CSCs. Myeloid leukemias are universally regarded as providing the strongest evidence in support of the CSC concept. Fialkow and his colleagues first suggested that chronic myeloid leukemia (CML) arose from rare transformed hematopoietic stem cells (HSC) nearly 40 years ago, when they showed that both granulocytes and red blood cells from CML patients were derived from a common cell [5] . The stem cell origin of CML was confirmed more than 15 years ago when several groups utilized phenotypic characteristics of HSC to identify and isolate CML cells capable of expansion ex vivo [6] . Dick and colleagues extended these observations, showing that only the rare phenotypic primitive HSC purified from patients with both acute myeloid leukemia [7, 8] and CML [9] would generate leukemia in vivo when injected into nonobese diabetic/severe combined immunodeficient (NOD/SCID) mice. Tumorigenic growth in such immunodeficient mouse models remains the current gold standard for identification of CSCs.
The CSC concept would explain not only the low clonogenic capacity of most malignancies, but also why complete treatment responses translate into cures in only a minority of cancer patients. Initial responses in cancer represent therapeutic effectiveness against the bulk cancer cells, while rarer resistant CSCs could be responsible for relapse. Putative CSCs have in fact been reported to be relatively resistant to standard anticancer therapies [4, 10, 11] , at least in part by co-opting normal stem cells' intrinsic defense mechanisms such as quiescence, efflux pumps, and detoxifying enzymes [4] . The CSC concept proposes that these cells must be eliminated to realize cures and that many active treatments may have little activity against biologically distinct CSCs [3] . Accordingly, improving the results of cancer therapy would require identification and better understanding of the biology of CSC. However, the results of biologic studies, such as gene arrays, on whole tumors are unlikely to reflect the rare CSC populations.
Although cells meeting the definition for CSCs [2] have now been described in most malignancies, with the possible exception of myeloid leukemias, there remains healthy skepticism about their true biologic significance. In fact, many investigators have proposed that CSCs may be laboratory curiosities primarily reflecting a limited robustness of NOD/SCID mice for assessing tumorigenic potential [12, 13] . This is highlighted by a recent study comparing the growth of melanoma cells from patients in NOD/SCID and the more immunocompromised NOD/ SCID interleukin-2 receptor gamma chain null (NOG) mice. Although only about one in 100,000 unselected melanoma cells produced tumors in NOD/SCID mice, as few as one in four melanoma cells were tumorigenic when transplanted into NOG mice [13] . However, tumorigenic potential in immunocompromised mice does not necessarily imply a role in clinical tumor growth and progression. Even if every cell in a cancer possessed tumorigenic potential, the presence of a discreet subset responsible for treatment resistance-perhaps as a result of stem cell characteristicswould have critical clinical significance.
This special issue of the Journal of Molecular Medicine focuses on many of these unresolved issues surrounding CSCs. The term tumor/cancer stem cell was first coined nearly 40 years ago to highlight the observation that only a minority of multiple myeloma cells were capable of clonogenic growth [14, 15] . However, until recently, most investigators considered malignant plasma cells to be the tumorigenic cells in myeloma. Several groups have now suggested that myeloma CSCs are malignant memory B cells, with myeloma plasma cells representing differentiated progeny [4] . Nevertheless, controversy surrounding the exact phenotype and biology of the myeloma cells responsible for clonogenic growth remains. In their article "Cancer Stem Cells: Controversies in Multiple Myeloma," Sarah Brennan and William Matsui discuss the evidence supporting CSCs in myeloma, as well as potential explanations for the disparate findings [16] .
After leukemias, brain cancers may represent the malignancy with the most evidence in support of the CSC concept. Nevertheless, the significance of brain CSCs, if any, remains unclear. Angelo Vescovi and his colleagues analyze the current state of the science on brain CSCs and especially their usefulness as emerging therapeutic targets in "Brain Cancer Stem Cells." [17] . In "Colon Cancer Stem Cells," Ruggero De Maria and his colleagues review advances in understanding normal intestinal epithelial stem cells and crypt biology, and more recent data from several groups suggesting that colon cancer may arise from transformed intestinal epithelial stem cells [18] . They further discuss the potential relevance of colon CSC and their potential as therapeutic targets.
Perhaps the major reason why many investigators question the biologic and clinical relevance of CSCs has been the absence of any definitive data showing that CSCs from any malignancy, including leukmeias, are in fact responsible for disease progression. In "Cancer Stem Cells-Clinical Relevance," I discuss emerging evidence demonstrating for the first time a clinical significance for the CSC concept [19] . As with other reviews in this issue, potential approaches for clinically targeting CSCs are also discussed. Although an old concept, only recently have CSCs really emerged as an area of active research. The ongoing rapid progress in the field ensures that it will remain an active area of translational research.
